The effect of aging on p38 signaling pathway activity in the mouse liver and in response to ROS generated by 3-nitropropionic acid.
Since mitochondrial dysfunction is a major source of oxidative stress in aged tissues, we asked whether the basal activities of stress response signaling pathway(s) are indicative of oxidative stress in aged tissues. To address this issue we asked whether: (a). aging affects the basal activity of the p38 MAPK stress signaling pathway; (b). the p38 MAPK pathway is activated by 3-nitropropionic acid (3-NPA), an inhibitor of complex II (succinic dehydrogenase) and generator of reactive oxygen species (ROS); (c). aging affects the response of the p38 alpha signaling pathway to 3-NPA. Our studies have shown that the basal kinase activities of p38 alpha, its upstream activator, MKK3, and its downstream substrate, ATF-2, are elevated in livers of aged C57BL/6 male mice and that these kinase activities, which are induced by 3-NPA in young livers, do not occur in aged livers. Furthermore, although aging does not affect their protein pool levels there are specific increases in phosphorylation of threonine residues in the p38 alpha and ATF-2 catalytic sites that might account for the increased basal level kinase activities in the aged livers. Our studies suggest that failure to respond to 3-NPA may be a factor in the susceptibility of aged tissue to oxidative damage, and support our hypothesis that aged tissues (especially liver) develop a state of chronic stress even in the absence of a challenge.